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land and Massachusetts, 31. Michigan, 7,8, 14,16, 18, 19, 20: 
25,29. Minnesota, 14. Missouri, 22,23,34,29,30. Montana, 
13. Nebraska, 1, 30. New Hampshire, 17. New York, 8,15: 
16,17,19,20,23,28,29,31. Ohio, 1,8,9,19,20,81. Oklahomal 
33. Pennsylvania,31. South Dakota, 10. Utah,4,21. Ver- 
mont, 9, 17. Virginia, 31. Wisconsin, 12. 

WIND. 

The prewaili,)ig wiiida for October, 1895, viz, those that were 
recorded most frequently, are shown in Table I for the regular 
Weather Bureau stations. 

The resultant winds, as deduced from the personal observa- 
tions made a t  8 a. m. and 8 p. ni., are given in Table IS. 
These latter resultants are also shown graphically on Chart 
11, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assunip- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figiires indica.te the relative extant to which 
winds from different directioiis connterbalanced each other. 

Mnxha’tm wiiitl welocitias of 50 miles or more per hour 
were reported a t  regular stations of the Weather Bureau as 
follows (maximum velocities are averages for five minutes ; 
extreme velocities are gusts of shorter duration, and are not 
given in this table) : 

HIGH WINDS. 
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SUNS- AND CLOUDINESS. 
The quantity of sunshine, a i d  therefore of heat, iv3ceived 

by the atmosphere as a whole ie  very iiearly constmt from 
year to year, but the proportion received by the surface of 
the earth depends largely upon the absorption by the atmos- 
phere, and varies with the distribution of cloudiness. The 
sunshine is now recorded automatically a t  15 regular sta- 
tions of the Weather Bureau by its photographic, and a t  
23 by its thermal effects. At one station records are kept by 
both methods. The photogrnphic record sheets show the ap- 
parent solar time, but the thermometric sheets show seventy- 
fifth meridian time; for convenience the results are all given 
in Table X I  for each hour of mean local time. 

Photographic and thermometric registers give the duration 
of that intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a’short time 
after sunrise and before sunset., because, even in n cloiidless 
sky, the solar rays are then too feeble to aflect the self- 
registers. If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must be supple- 
mented by special ohservatione of the sky near the sun a t  
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table XI, there results 
a complete record of clear sky from sunrise to sunset in the 
neighborhood of the sun. The twilight correction would not 
be needed if the self-registers were used for ascertaining the 
duration of a special iiiteneity of sunshine, but is necessary 
if the duration of cloudiness is alone desired, as is usually 
the case. 

The cloudiness is determined by numerous personal obser- 

vations at  all stations during the daytime, and is given in 
the column of “average in Table I; its comple- 
ment, or percentage of clear sky, is given in the last column 
of Table SI. 

CONFABISON OF DURATIONS AND AREAS. 

The sunshine registers give the tkratiou of direct sunshine 
whence the percentage of possible sunshine is derived; the 
observer’s personal estimates give the percentage of area of 
clear sky. It should not be assumed that these numbers 
should agree, and for comparative purposes they have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instruniental record of 
percentages of duration of sunshine is almost always larger 
than the ol~servers’ personal estimate of percentages of area 
of clear sky; the average excess for October, 1895, is 6 per 
cent for photographic records, and 10 per cent for. thermo- 
metric records; The cletails are shown in the following table : 

Difererwa blwcatr iiistrtrrnmkzl and pweurml obaernctwna of aunahitie. 

Photo raphic 
statfons. 

Phcenix, Arb. .......... 
Denver. Colo .......... 
Santa Fe.N. Mex ....... 
Washinqton .D. C. ...... 
Dodge City, Kana.. ..... 
Helena,Mont.. ......... 
salt Lake.CIty,Utah 
Kansas City, 310.. 
Bavannab,Qa .......... 
Galveston. Tex.. ....... 
Bi6marck.N. Dak ...... 
Portland .Oreg. I. ...... 
Ban Dtego.Ca1.. ........ 
Cleveland. Ohio ........ 
Eastport,Me ........... 

... ...... i 

71 
64 a4 
f!4 sn 
62 
61 
2 
8 
74 
58 
56 
50 
54 
81; 

*No thermometrfc report. 

__ 
..... ...... 

....... 

Portland Ore$. t ....... 62 
Boston,bass ........... 61 
Roche8ter.N.Y ........ 80 
Columbus Ohio ........ 56 
Portland.Me .......... 5% 
Buffal0,N.Y ............ 88 
Marquette,Mich ....... Sf 

t Records kept by both mc 
I -_ 

Wllmingtoii. N.C.. ..... 
Baltimore, I d . .  ........ M 
New Y0rk.N.Y ........ 70 
Detroit Mlch ........... 67 
San Fdncisco. C d  ..... 64 

ATMOSPHEELIC ELECTRICITY. 

Nuniericol Rtatistics relative to aiiroraA a d  thuiiderstorms 
are given in Table X, which shows the number of Atations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

The dates on which reports of thunderstorms for the whole 
country were niost niinierous were: l l th ,  24; 15th7 37; 26th, 
26; 27th, 69. 

Thunderstorm reports were most iiuni~=-roiis in : California, 
44 ; Colorado, 33 ; Missouri, 23 ; Nevada, 37 ; Ohio, 36. 

Thunderstorms were niost frequent in : California, 10 days ; 
Colorado, 9 ; Texas, 8. 

Auroras.-The evenings on which bright nioonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full 
moon, viz, from the 1st to the 7th, inclusive, and also the 
38th, 29th, 30th, and 31st. On the remaining twenty days of 
this month 574 reports were received, or an average of abont 
twenty-nine per day. The dates on which the number of re- 
ports especially exceeded the average were: Eth ,  215; 15th, 
133 ; and lgth, 53. 

Auroras were reported by a large percentage of observers 
in: Minnesota, 119; Wisconsin, 103; and Iowa, 57. 

Auroras were reported most frequently in : North Dakota, 
16 days ; Minnesota, 15 ; Montana, 13 ; a d  Wisconsin, 10. 
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CANADIAN DATA-THUNDERSTORMS AND AURORAS. 

Aiiroras were reported as f o l l o ~ ~ :  lst, Quebec and Port 
Arthur. 4th, Quebec and Winnipeg. Uth, Father Point; Que- 
bec, and Edmonton. 8th, Winnipeg and Battleford. loth, 
Quebec. l l th ,  Minuedosa and Battleford. 12th, Cliarlotte- 
town, Rockliffe, Toronto; White River, Kingston, Port Stan- 
ley, Saugeen, Parry Sound, Winnipeg, Qu’Appelle, and Prince 
Albert. 13th, Toronto, Port Stanley, Port Arthur, Ed‘rnonton, 
and Battleford. 14th, Grand Manan, Father Point, Quebec, 
Montreal, Port Arthur, and Esquinianlt. 35th, Father Point, 
Quebec, Rocklifle, and Winnipeg. IUth, Winnipeg, Minne- 
dosa, and Prince Albert. 17th, Port Arthur, Minnedosa, Qu’- 
Appelle: Prince Albert, and Battleford. 18th, Father Point, 
Quebec, and Kingston. 2lst., Father Point. S3d, Minnedosa 
and Medicine Hat. 25th, Winnipeg. 26th, Roc.kliffe. 2ith, 
Edmonton. 28th, Q.uebec. 39th, Sydney and Swift Current. 

Thunderstorms were reported as f o l l o ~ ~  : 3d, Hamilton and 
Bermuda. 8th, Esquimault. 23d, Bermuda. 25tl1, Grand 
Manan. 26th, Charlottetown. 37th, Port Stanley. %th,Hal- 
ifax, Grand Manan, and Yarniouth. 

. INLAND NAVIGATION. 
The eatreme nird average stngcs of water in the rivers during 

the current month are given in Table VII, from which it 
appears that no river has attained the danger point and thnt 
almost, without exception, the stages of water have been re- 
markably low. The lowest waters reported, as referred to tlie 
low water mark that is ordinarily adopt.ed as tlie zero of the 
gauge, was a t  Vicksburg, where t.he Mississippi reached 5 feet 
below zero at  tlie close of the moiitli. In general there was a. 
steady decline throughont the month in all the rivers tribu- 
tary to the Mississippi. 

Ice in viaa,a.-The Red River of the North was frozen so 
that navigation closed on the 29th, the earliest date on record. 

METEOROLOGY AND MAGNETISM. 
By Prof FRAXK H. BIeELOw. 

An attenipt was made, during tlie year October 1, 1594, to 
September 31, 1895, to exhibit the synchronous variations of 
the niagnetic and the.meteorologica1 elements, using the hnri- 
zontal component of the magnetic force alone, and with the 
least possible labor of computation. During the year begin- 
ning with October 1, 1Y95, the same comparison will be con- 
tinued, but the total deflecting inagiletic forces will be coni- 
puted, eniploying the data supplied by the observntories a t  

~ Washington and Toronto which is all that is available. A t  
least five observatories, a t  quite widely separated stations, 
would be necessary in order to give a correct mean value of 
the impressed deflecting field, and to eliniinate the terms 
due to the local conditions of the earth, the atmosphere and 
the instruments. I n  must be steadily borne in mind that we 
are not to expect a perfectly harmonious systeni of fluctua.ting 
curves, because if that were the case either the magnetic 
forces would be the only ones determining the pressure and 
the temperature changes in the atnioephere, or else t.he mag- 
netic variations would be the direct product of anteceden t 
temperature changes. This latter supposition is excluded by 
the facts ( 1 )  that the temperatures of the northwest, as em- 
ployed, are observed 2,OOO miles away from the instrnment.~, 
and are not synchronous with local variation in the free at- 
mosphere, and (2) that the magnetic observations are made 
in  rooms maintained a t  a very uniform temperature. The 
former supposition is also untenable, because in that case the 
equatorial radiation from the sun and tlie convectional sys- 
tem of atmospheric currents, which are the chief meteoro- 
logical phenomena, would have to be ignored. It is therefore 
evident that the actual temperatures and pressures of the 
northwest, and to a subordinate degree those occurring in 

other districts, are mixed products of the equatorial and the 
polar fields of force that extend to the earth from the sun. 
The immediate problems in the physics of the atmosphere are 
to learn (1) tlie methods of the transformation of these two 
kinds of solar energy, and (5) the proportional parte of each 
that ultimately appear in the so-called highs and lows of 
the air. Neither of these are easy to solve with our present 
limited knowledge, hut it is hoped that before long some 
definite contribution may be cummunicated, as deduced from 
the data in hand. Meanwhile i t  will be of profit to publish 
the accessible data in .convenient form for study by those 
who are disposed to investigate these subjects, and without 
comment on the meaning to be drawn froin the same. 
In Bulletin No. 2, IT. 8. Weather Bureau, 1892, Notes 011 

a New Method for the Discussion of Magnetic Observations? 
the adopted form of computation was explained, and expe- 
rience in its use has confirmed the first favorable impression 
as to its simplicity and fruitfnlness. Since i t  is not possihle 
to reproduce in the WEATHER REVIEW each step in the coin- 
putation, the following account of the details may be profit- 
able : 

First. The values of tlie horizontal force 11, the declination 
D, the vertical force Tav,  for Washington and Toronto, a173 writ- 
ten down and the means taken. These appear as 11, D, 1’ in  
the table on Chart V. 

Sccond. In order to eliminate the slow change in the mag- 
netic elements which is constantly going on a t  each station as 
a part of the secular variation, the  mean values of H, D, Vfor 
the first fifteen days of the month, idso for the lnst fifteen 
days of the month, are taken, and ussumed to be the true 
values for the 8th and 24th days, respectively. Then the 
variation in two weeks shown by these values, assumed to 
have held good for tlie whole month, is distributed propor- 
tionally to the time throughout the nioiith, forming a set of 
numbers which are the simplest available means for t.he sev- 
eral days, as a systeni of reference points. This is preferred 
to the means arbitrarily selected called “quiet ” days. The 
difference between the given values H, D, I‘and the computed 
Ho Do I‘, gives the residuals JH, JD, J T’, which are not exhib- 
ited. For such stations, however, as report- their results in  
C. G. 8. units, JH=dr, JD tan H,,=rl!y, J T‘=dr. The trans- 
ference from JD to tly can be done very quickly, Iby construct- 
ing a simple aiisiliary table in which for these stations 
10’=0.00050 C. G. S., second differences being of no impor- 
tance. The units are the 5th decimal dyne, C. 0. 8. system. 

Q= , / p q 3  ; Tlril-(1. dL +t ly  +(L , s= 4 - , Y y - , Y ,  

Practically a diagram scale is used in which one entry with 
d.r and dy, gives Q and 13, and a secoiid entry with Q and dz, 
gives s and 11, where s is the total deflecting vector, Q its hori- 
zontal component, u the altitude from the plane of the horizon, 
and ,3 the azimuth in the horizon from t.he magnetic north 
point of the station through the west, thus following the usual 
convention of counting westerly declination angle as positive. 
I have preferred to use station magnetic instpad of geographi- 
cal meridians, on account of simplicity of computation and 
directness of interpretation of the magnetic phenomena. 

Fmrth. Thp pressures and temperatures a m  treated in the 
same way as H, D, l’, and the JP and J T  are derived by sub- 
traction from the values computed froni the means of the 
first and last halves of the month. , 

Fifth. The lines in  the diagrams represent the clianges in  
the horizontal component n, the total vector 8, the pressure 
inverted, and the temperature. A study of the angles a and 13 
will disclose tlie parts of space from which the deflecting 
forces approach the station of obeervation. 


